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the science is testified to only by their an-
cient zodiacs and the position of their
pyramids with relation to the cardinal
points. It was among the Greeks that as-
tronomy took a more scientific form. Thales
of Miletus, who was bom 639 b. a, predicted
a solar eclipse, and his successors held
opinions which are in many respects wonder-
fully in accordance with modern ideas.
Pythagoras (500 b. c.) promulgated the
theory that the sun is the center of the
planetary system. Great progress was made
in astronomy under the Ptolemies, and we
find Timochares and Aristyllus employed
about 300 b. c. in making useful planetary-
observations. But Pristarchus of Samos,
who was born 267 B. C., is said, on the au-
thority of Archimedes, to have far sur-
passed them, by teaching the double motion
of the earth around its axis and around the
sun. A hundred years later Hipparchus
made important discoveries and even under-
took a catalogue of the stars.
It was in the second century after Christ
that Claudius Ptolemy, a famous mathema-
tician of Pelusium in Egypt, propounded
the system that bears his name; viz., that the
earth was the center of the universe, and that
the sun, moon and planets revolved around
it in the following order: nearest to the
earth was the sphere of the moon; then fol-
lowed the spheres of Mercury, Venus, the
Sun, Mars, Jupiter and Saturn; then came
the sphere of the fixed stars; these were suc-
ceeded by two crystalline spheres and an
outer sphere, which last was again circum-
scribed by the coelum empyreum, of a cubic
shape, wherein happy souls found their
abode.
The Arabs began to make scientific astro-
nomical observations about the middle of the
eighth century, and for 400 years they prose-
cuted the science with assiduity. Ibn-Yunis
(a. p. 1000) made important observations of
the disturbances and eccentricities of Jupiter
and Saturn. In the sixteenth century
Nicholas Copernicus, born in 1473, intro-
duced the system which bears his name, and
which gives to the sun the central place in
the solar system and shows all the other
bodies revolving around it. This arrange-
ment of the universe came at length to be
generally received, on account of the sim-
plicity it substituted for the complexities
and contradictions of the theory of Ptolemy.
The observations and calculations of Tycho
 Brahe, a Danish astronomer, born in 1546,
continued over many years, were of the high-
est value, and won for him the title of re-
generator of practical astronomy. His
assistant and pupil, Kepler, born in 1571,
was enabled, principally by the aid he re-
ceived from his master's labors, to arrive at
those laws which have made his name
famous: 1, That the planets move, not in
circular, but in elliptical orbits, of which the
sun occupies the position of a focus; 2, that
the radius vector, or imaginary straight line
joining the sun and any planet, moves over
equal spaces in equal times; 3, that the
squares of the times of the revolutions of the
planets are as the cubes of their mean dis-
tances from the sun.
Modern Knowledge. Galileo, who died in
1642, advanced the science by his observa-
tions and by the new revelations he made
through his telescopes, which established
the truth of the Coperniean theory. Newton
born in 1642, carried physical astronomy
suddenly to comparative perfection. Ac-
cepting Kepler's laws as a statement of
the facts of planetary motion, he deduced
from them his theory of gravitation. The
science was enriched toward the close of the
eighteenth century by the discovery by
Herschel of the planet Uranus and its satel-
lites, the resolution of the Milky "Way into
myriads of stars, and the unraveling of the
mystery of nebulae and of double and triple
stars. The splendid analytical researches of
Lalande, Lagrange, Delambre and Laplace
mark the same period.
The nineteenth century opened with the
discovery of the first four minor planets,
and of the existence of another planet (Nep-
tune) more distant from the sun than Uranus.
Of late years the sun has attracted a number
of observers, the spectroscope and photog-
raphy having been especially fruitful in this
field of investigation. From recent transit
observations the former calculated distance
of the sun has been corrected, and is now
given as 92,560,000 miles. In 1930 an Amer-
ican astronomer discovered a new planet
beyond Neptune, which was named Pluto.
There is no subject that makes a stronger
appeal to the imagination than astronomy.
"The heavens declare the glory of God" is as
true to-day as when it was written, centuries
ago. Contemplation of the sun, moon and
stars awakens in the mind questions that take
one far away from the commonplace aspects *

